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Abstract 
With the rapid advancement in remote sensing technology, the application of remote sensing satellite data 
(hereinafter referred to as satellite data) becomes more and more widely; meanwhile with the increase of 
satellites, the source of satellite data get more and more extend. In consequence, the management of 
satellite data becomes more and more difficult. This paper describes in detail how to use PostgreSQL, 
Geoserver and WorldWind to build a simple management system of satellite data. The system implements 
the three-dimensional visualization presentation of satellite data so that users can get the distribution 
directly, and also has a simple statistical analysis of satellite data so that users can acquire relative 
information for ordering the data and mine the deeper information contained in the data. 
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1. Introduction  
The development of remote sensing satellites has been for decades, as the rapid growing in number 
and continuous change in imaging modalities of the remote sensing satellites, the kinds and quantity of 
remote sensing data increase exponentially[1]. All of those bring two main problems as following: how to 
order the data efficiently considering the high costs for the acquisition of satellite data; how to mine the 
data information deeply as the accumulation of historical data. This paper attempts to build a three-
dimensional visualization management system of satellite data to solve the two problems, the architecture 
of which is shown in Fig. 1. The following two parts describe the framework and function of the system 
in detail. 
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Fig. 1 System architecture 
2. System Architecture 
2.1. System Framework 
From the logical structure, the system can be roughly divided into three modules (Fig. 2)[2]: a front-
end presentation module for user interaction; a map service module for providing raster and vector base-
map; a database module for storing extracted information.  
 
 
Fig. 2 System framework 
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2.2. Software Platform 
Considering the functional requirements of each module, we select Geoserver as the map server, 
PostgreSQL as the database server, and Worldwind as the display front-end, in addition, due to the 
requirement for information extraction and image processing satellite data, we choose Gdal as the 
processing library. The followings are an overview of above software[3]. 
2.2.1. PostgreSQL and PostGIS 
PostgreSQL is a powerful, open source object-relational database system. It has more than 15 years of 
active development and a proven architecture that has earned it a strong reputation for reliability, data 
integrity, and correctness. It runs on all major operating systems, including Linux, UNIX (AIX, BSD, 
HP-UX, SGI IRIX, Mac OS X, Solaris, Tru64), and Windows. It is fully ACID compliant, has full 
support for foreign keys, joins, views, triggers, and stored procedures (in multiple languages). It includes 
most SQL:2008 data types, including INTEGER, NUMERIC, BOOLEAN, CHAR, VARCHAR, DATE, 
INTERVAL, and TIMESTAMP. It also supports storage of binary large objects, including pictures, 
sounds, or video. It has native programming interfaces for C/C++, Java, .Net, Perl, Python, Ruby, Tcl, 
ODBC, among others, and exceptional documentation[4]. 
PostGIS adds support for geographic objects to the PostgreSQL object-relational database. In effect, 
PostGIS "spatially enables" the PostgreSQL server, allowing it to be used as a backend spatial database 
for geographic information systems (GIS), much like ESRI's SDE or Oracle's Spatial extension. PostGIS 
follows the OpenGIS "Simple Features Specification for SQL" and has been certified as compliant with 
the "Types and Functions" profile[5]. 
2.2.2. Geoserver 
GeoServer is a Java-based software server that allows users to view and edit geospatial data. Using 
open standards set forth by the Open Geospatial Consortium (OGC), GeoServer allows for great 
flexibility in map creation and data sharing[6]. 
GeoServer allows you to display your spatial information to the world. Implementing the Web Map 
Service (WMS) standard, GeoServer can create maps in a variety of output formats. OpenLayers, a free 
mapping library, is integrated into GeoServer, making map generation quick and easy. GeoServer is built 
on Geotools, an open source Java GIS toolkit. 
There is much more to GeoServer than nicely styled maps, though. GeoServer also conforms to the 
Web Feature Service (WFS) standard, which permits the actual sharing and editing of the data that is used 
to generate the maps. Others can incorporate your data into their websites and applications, freeing your 
data and permitting greater transparency. 
GeoServer is free software. This significantly lowers the financial barrier to entry when compared to 
traditional GIS products. In addition, not only is it available free of charge, it is also open source. Bug 
fixes and feature improvements in open source software are greatly accelerated when compared to 
traditional software solutions. Leveraging GeoServer in your organization also prevents software lock-in, 
saving costly support contracts down the road. 
GeoServer can display data on any of the popular mapping applications such as Google Maps, Google 
Earth, Yahoo Maps, and Microsoft Virtual Earth. In addition, GeoServer can connect with traditional GIS 
architectures such as ESRI ArcGIS. 
2.2.3. World Wind 
World Wind is an open source (released under the NOSA license) virtual globe developed by NASA 
and the open source community for use on personal computers. Old versions need Microsoft Windows 
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but the more recent Java version, World Wind Java, is cross platform and provides a suite of demo apps. 
The World Wind Java version was awarded NASA Software of the Year in November 2009. The program 
overlays NASA and USGS satellite imagery, aerial photography, topographic maps and publicly available 
GIS data on 3D models of the Earth and other planets[7]. 
2.2.4. Gdal 
Gdal is a translator library for raster geospatial data formats that is released under an X/MIT style 
Open Source license by the Open Source Geospatial Foundation. As a library, it presents a single abstract 
data model to the calling application for all supported formats. It also comes with a variety of useful 
commandline utilities for data translation and processing[8]. 
 
In one word, above software have two advantages: First, the software has powerful function itself, 
which can greatly shorten the system development period; second, the software is open source, which can 
not only reduce the development cost, but also facilitate a deep customization and make the system with a 
strong scalability[9]. 
2.3. System functions 
This section describes the main features and  key technologies of the system shown in Fig. 3. 
 
 
Fig. 3 System functions 
2.3.1. Satellite data import 
This is the system input, mainly including the parsing of a variety of satellite products and vector file, 
and the quick-look extraction of some satellite products without quick-look images. The parsing of 
satellite data mainly rely on the metadata of the satellite data, such as the metadata of Spot, and the xml of 
Quickbird and so on. If the satellite data doesn’t contain any metadata such as the Aster, Gdal will be 
used for the information extraction from the original satellite data. The quick-look images of satellite data 
also mainly come from the satellite data directly, and Gdal will be used for the image processing to get 
the quick-look image of the satellite data without a quick-look image. Taking into account a large number 
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of kinds of satellites, we can configure the related parameters of satellite as an xml file to improve the 
extending of the system, which can make the satellite parameters independently. 
2.3.2. Data query 
This is the system's basic management function, and the system can combine different query 
conditions, such as resolution, image date, satellite name, the range of latitude and longitude, etc. 
Considering the latitude and longitude range relates to the topological operations, we can adopt the 
PostGIS to make the topological operations in the database to improve computation efficiency and reduce 
the data transformation. At the same time to facilitate the system expansion, the separation of database 
queries and conditions can be done so that the query can be easily increased or decreased. 
2.3.3. Three- dimensional Visualization 
This is an excellent front-end display function of the system[10], and you can view the actual location 
of each satellite data, the preview of quick-look images and general annotation in 3D earth. We put all the 
locations and quick-look images of satellite data into two layers respectively in order to realize the 
display of a large number of satellite data at the same time, and the two layers can be controlled flexibly. 
As the difference of the satellite information, the annotation can be also configured as an xml file to 
master the content at any time. 
This is the advanced features of the management system, such as the coverage of particular areas under 
particular satellites, the distribution of particular satellites and the image quality of satellite data and so on. 
As involving a large number of topological operations, we still need to use the PostGIS, meanwhile make 
some essential preprocessing for particular objects to improve efficiency, for example, in coverage 
analysis we can merge the satellite data locations and object areas respectively at first. We perhaps get the 
invalid boundaries which need to be checked the effectiveness and modified. The system can save the 
analysis result as an PDF and Excel formations. 
3. Conclusion 
The paper describes the building of a simple three-dimensional visualization management system of 
satellite data in detail, including its architecture, software platform and functional features. The system 
has the advantage of highly scalability so that the addition of new satellite data is easy. However, this 
paper is just an elementary study of satellite data management system and its function can be improved 
greatly in future. 
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